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PREFACE 
The present dissertation entitled - 'Statistical Method for 
Market Research' is submitted in partial fulfillment of the 
requirements for the degree of Master of Philosophy in 
Operations Research. 
The dissertation is a systematic study and survey of the 
available literature on Statistical Models for Marketing 
Research. 
The topics covered in this dissertation have been selected 
according to the need for my research programme. The research 
papers referred to in various chapters are part of the reading 
material alloted to me by my research supervisor. There are no 
new results derived by me as such, but the recent research that 
is included in this dissertation is likely to be the part of my 
future research work. 
The dissertation is spread over six chapters. Chapter one 
is an introduction to the basic concepts of marketing research. 
It starts with the definition of Market and Marketing Research 
and goes upto the need and relevance of Mathematical and 
Statistical Models. In subsequent Chapters various areas of 
marketing research have been discussed in detail. Effort has 
been made to explain the need of Mathematical and Statistical 
Models in each area, along with a description of the available 
models as also the possibility of future research. 
The study is by no means exhaustive but an effort has 
been made to collect the important models in each area of 
Marketing Research. 
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CHAPTER - I 
INTRODUCTION 
1.1 Market And Marketing Research: 
Traditional concept of marketing is related to 
marketplace; it is supposed to be the art of buying and 
selling. However, now a day Marketing is considered a 
business function that identifies unfulfilled needs and wants, 
defines and measures their magnitude. 
About 300 colleges, administrators in U.S.A. were 
asked the meaning of marketing. About 90% of them 
answered that marketing is selling, advertising or public 
relations. Even in India, managers answer similarly to the 
same question.(see Devendra Thakur,1993) But marketing is 
not the art of selling what you make, so much as knowing 
what to make.Market leadership is gained by creating 
customer satisfaction through product innovation,product 
quality and customer service. 
Marketing has been defined by the American 
Marketing Association as follows: 
"Marketing is the performance of business activities 
that direct the flow of goods and services from producer to 
consumer or user." 
In the words of Cundiff &Stili (see Devendra 
Thakur,1993): 
"Marketing is the term used to describe collectively 
those business functions concerned with the demand 
stimulating and demand fulfilling activities of the business 
enterprise." 
Philip Kotler 's definition (1989) of marketing is more 
precise and to the point: 
"Marketing is a social and managerial process by 
which individuals and groups obtain what they need and 
want, through creating and exchanging products and value 
with others." 
Thus we see that the modern and the traditional 
concept of marketing are quite different. The traditional 
concept identified marketing with physical movement of 
goods, where as the modern concept is 'customer-or iented ' 
i.e.it requires the identification of needs and wants of a 
particular group of customers. Thus the modern marketing 
starts with the customer and also ends with the customer. 
The whole process of marketing is directed towards the 
satisfaction of the needs and wants of customers along with 
the profit-majcing objective of business. In short, marketing 
can be been defined as ' the set of human activities directed 
at facilitating and consummating exchanges. It is thus 
concerned with the exchange of anything valued by the 
parties involved, not necessarily the usual goods or services 
which the market place suggests. Now -a-days one of the 
commodities in the exchange is usually money, which 
confers the labels o f ' buye r ' and ' s e l l e r ' on the participants in 
the exchange .The party offering money is supposed to the 
'buyer' and the one offering goods, or services is supposed to 
be the 'seller'. 
The concept of exchange again leads to the concept of 
a market. Originally the term market stood for the place 
where buyers and sellers gathered to exchange their goods, 
such as a village square. Economists use the term 'market' to 
a collection of buyers and sellers who transact over a 
particular product or product class e.g. the housing market, 
grain market and so on, According to Kotter (1989), 'A 
market consists of all the potential customers sharing a 
particular need or want, who might be willing and able to 
engage in exchange to satisfy that need or want'. 
The concept of markets leads us to the concept of 
marketing. Marketing means human activity taking place in 
relation to markets. A marketer is someone seeking a 
resource from someone else and willing to offer something 
of value in exchange i.e. it can be a seller or a buyer. Now, 
one of the important activity of marketing is: Selling it 
consists in transferring goods and services to the customers. 
The main emphasis in selling is on profit maximisation 
through sales volume. The selling concept holds that 
consumers, if left alone, will ordinarily not buy enough of 
the goods. The organization must therefore undertake an 
aggressive selling and promotion effort. 
Market research means the study of market itself. 
Usually, it is item specific. It is done with a view to find the 
market's size, its growth or decline, factors affecting it, the 
number of competitors active and their shares there in, the 
current market prices and so on and so forth. In comparison, 
marketing research is much more than that, it involves 
collecting information that is relevant to a specific problem 
facing the business. Market research is only a part of 
marketing research. These two terms should not be inter-
mixed. However, m practice, the word 'Market Research ' is 
often used for the 'Marketing-research' . Science most of the 
findings of the' marketing research' are used by' the 
managers ' , Americans prefer to call this subject' 
Management Science'. 
Summing up the entire discussion, we can say that the 
concept of marketing has 'traveled' from the 'Art of Buying 
and Selling ' to the 'Science that manages thefulfilment of 
unfulfilled need, and wants, to the satisfacting all concerned 
1.2.Areas of Marketing research: 
The subject matter of marketing research can be 
broadly divided into five major areas, as follows: 
( l )Advert isement and Publicity 
(2)Consumer Behavior 
(3)Pricing policies 
(4)Distribution systems 
(5)New product search 
Each broad area has its further sub-divisions. The 
specific problems in certain sub-divisions of these areas can 
be handled through mathematical/statistical modeling (e.g. 
'how much to spend on advertising' or 'how to fix a suitable 
price, etc.) .However, these are certain areas that are not so 
amenable to modeling (e.g. 'what message to send through 
publicity material?'). Wherever, a problem can be expressed 
in terms of certain parameters and an objective function, 
there is either an appropriate model available or such a 
model can be developed. In what follows, we shall be 
studying the statistical tools that are available for various 
problem of common interest to marketing researchers. 
1.3 Mathematical and Statistical Models: 
A mathematical model is a system of equations/in 
equations, involving mathematical variables, parameters and 
constants. It becomes a statistical model if the system of 
equations involves random variables. If the distribution of 
the random variables and parameters is given, this will be 
considered part of the model. Such a model is known as 
Probabilistic model. In certain instances an objective 
function is also associated with the set or equations/in 
equations. The problem then is known as that of optimization 
of the objective function, subject to the set of constraints 
given by the set of equations/in equations. 
For various areas of marketing research and their sub 
divisions, we shall be studying models of the above 
description. 
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CHAPTER - I I 
ADVERTISING MODELS 
2.1Intioduction: 
It is a potential promotional tool that companies often 
use to make effective and persuasive communication to 
specific target audience. It consists of non-personal or one-
way forms of communication conducted through paid media 
under clear sponsorship. Not only is advertising a frequently 
employed marketing weapon, it is also an element of the 
marketing mix on which considerable sums of money are 
spent. It is an expensive and critical area of marketing 
management. It is a cost effective way to disseminate 
messages, whether it is to build brand preference for a 
particular product or to motivate consumers to use the 
product in general. 
Organizations obtain their advertising in different 
ways. In small companies, it is handled by some one in the 
sales or marketing department, who works with an 
advertising agency. Large companies set up their own 
advertising departments. The 5 M's in developing an 
advertising program are: Mission, Money, Message, Media 
and Measurement. 
The basic objective of advertising of a concern is to 
increase its sales volume and consequently the profits. With 
the lack of a clear understanding of the advertising process, 
a substantial amount of advertising in conducted without a 
clear idea of the future benefits. Advertising objectives can 
be classified as to whether their aim is to inform, persuade 
or remind. For instance, informative advertising, appears at 
the initial stages of a particular product category where the 
principle objective is to develop the primary demand of the 
customers, e.g. The cornflakes industry initially had to 
inform consumers of its nutritional value and many other 
advantages over the existing product for which it will be 
substitute. A persuasive advertising aim to built selective 
demand for a particular product and generally is applicable 
at the competitive stage. Most of the advertising we view 
fall into this category. Comparison advertising seeks to 
establish the superiority of one brand through concrete 
evaluation with one or more other brands in the product line 
; it is used in deodorants, toothpaste and tires etc. Reminder 
advertising is highly important in the mature stage of the 
product, to keep the consumer thinking about the product. A 
reinforcement advertising which intends to assure the current 
purchases that they have opted for the right product. 
Automobile advertisement will often depict satisfied 
customers enjoying some special feature of their new car. 
Thus, these are the several types of advertising, which runs 
hand in hand with the advertising objectives the choice of 
the advertising objective should not be arbitrary but should 
be based on a thorough analysis of the current marketing 
situation. 
After determining advertising objectives, the company 
can proceed to establish its advertising budget for each 
product. The role of advertising is to shift the products 
demand curve upward, FolloAving the decision on the size of 
the advertising budget, this must be allocated over media, 
markets and time. If the company spends too little, the effect 
is insignificant alternatively if it spends too much, then 
some of money could have been put to better use. The 
question of timing involves whether the advertising should 
be placed relatively uniformly over the year or concentrated 
into certain time periods - a pulsing strategy. With a limited 
budget, some pulsing is required to achieve the minimum 
frequency. Four commonly used methods for setting the 
advertising budget are Affordable Method, Percentage of 
sales Method, Competitive - Parity Method, Objective and 
task method. The most favoured one is the objective and task 
method because it requires the advertiser to define the 
advertising campaign 's specific objectives and then to 
estimate the costs of the activities needed to achieve the 
objectives. In theory an optimacy can be achieved in the 
advertising budget when the total advertising budget should 
be framed in such a way that the marginal profit from the 
last rupee spent on advertising just equals the marginal 
profit from the last rupee spent in the west non advertising 
use. But, implementation of such a principle is not so easy, 
Once the advertising budget is finalized the next step 
is to choose the advertising media to carry the message. In 
principle, the product ' s message should have been decided 
as part of developing the product concept (It should express 
the major benefits that the brand offers). One study found 
that the effect of the creativity factor i.e. message in a 
campaign is more important than the rupees spent. While 
media selection is primarily concerned with which media to 
use, this in context of the product and its performance. 
Selection of the specific media begins with choice of which 
class or classes of media should be used. A major portion of 
the advertising budget to the mass media is spent on buying 
space and time in these days. The factors governing the 
media choices are coverage, reach, costs involved consumer 
confidence and decision on media timing, etc. In other 
words, media selection is the problem of finding the most 
cost effective media to deliver the desired number of 
messages to the target customers. The major advertising 
media available in India are Newspapers, Magazines, Radio, 
Cinema, Television, along with hoardings and door-to-door 
campaign. With the present set of circumstances what is 
actually needed on the part of the advertiser is to have a 
perfect balance between the coordinated efforts and 
evaluation. 
Any evaluation of an advertising campaign critically 
depends on the objectives of the campaign. Most of the 
money is spent by agencies on pretesting the given 
advertisement, much less is spent on post evaluation of its 
effects. It would be better to put the campaign into a few 
towns first and evaluate what is happening, before rolling a^ 
campaign throughout the country with a very large budget. 
Therefore the evaluation of the effectiveness of 
advertising is certainly the collective responsibility of the 
advertiser the advertising agency regardness of any other 
constraint. 
2.2 Advertising Models: 
(1). The two main question that arise in connection with 
advertising are as follows (i) How much to spend and (ii). 
How (or where) to spend? To answer this question 
meaningfully it would be necessary to know the return from 
an advertising outlay and to do this the mechanism by which 
the customer reacts to advertising would have to be 
postulated. Statistical methods for measuring sales response 
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of advertising are given below 
2.3 Advertising Expenditure Models; 
To answer the question regarding how much to spend 
we have a number of statistical models. Some important 
models have been discussed below. 
2.3.1 Single period models; 
It assumes that the effect of advertising over a period 
is limited to that period also only and there is no distributed 
lag effect. It assumes that the marketing variables such as 
sales promotions, distribution and price will remain constant 
over the time period during which data is collected. A 
commonly used single period model is given below.: 
Define 
mt == market share of the brand during period ' t ' 
ai = advertising share of the brand during period ' t ' 
Also, let 
A mt = mt - mt I 
A at = at - at - 1 
The model is then characterized as: 
A mt = a + p A at 
Where the parameters ' a ' and ' p ' are estimated by 
normal regression procedures using p?st data. )3 is the 
measure of effectiveness of the advertising copy (advertising 
leverage), a is measure of the product quality (brand 
leverage).When the brand has 'high advertising leverage ( a 
large positive P) and high brand leverage (large positive a ) , 
more should be spent on media advertising -subject to 
profitability. On the other hand, if both the advertising and 
brand leverage are low, the product should be improved. 
Based on this, a number of comments can be made as shown 
in table below; 
Brand Strategy Diagnostics 
Brand 
leverage 
High 
Low 
Advertising leverage 
High 
Increase media 
expenditure 
Reposition product 
Low 
Improve copy or 
change the media 
Improve product 
An alternate approach was proposed by Weinberg, for this 
model. Let 
Xt = Brand advertising expenditure during the period ' t ' 
Xt = Total industry advertising expenditure 
yt = Brand sales during the period ' t ' . 
Yt = Total industry sales during the period ' t ' . 
et = Advertising exchange rate for the brand during period t. 
Then et is defined as: 
e, = 
^./Yt 
' (X.-xJ/(Y.-y,) xlOO 
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The model is then specified as; 
Amt = a + p log ei 
where A mt is the change in market share from period t-1 to 
period t and e^  is the advertising exchange rate. 
Following type of the problem can be solved using the 
model: 
E.g.: A consumer goods company has found that the 
relationship between changes in market share of the brand 
under consideration and its advertising expenditure can be 
described by the relation 
A mt = - 4.31 + 2.60 logio et 
where A mt is the change in market share and ei is the 
advertising exchange rate for the brand. In preparing the 
marketing plan for the brand, top management has set the 
objective of an increase in share from the current 15% in 
1975 as shown below. In addition, the market research 
department has prepared five-year forecasts of total industry 
sales and residual industry advertising expenditures. 
Compute the estimated advertising expenditures of the brand 
over the five - year planning horizon. 
Year 
1976 
1977 
1978 
1979 
1980 
Market share 
Objective (%) 
15.8 
16.5 
17.1 
17.6 
18.0 
Total industry 
sales (million 
Rs.) 
190.0 
205.6 
222.1 
240.5 
260.9 
Residual 
industry 
advertising 
(million Rs.) 
8.72 
9.32 
10.42 
11.54 
11.96 
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2.3.2. C a r r y Over Effect Models : 
The model proposed argues that, if a prolonged campaign of 
advertising is conducted in a particular area, the effect on 
sales will depend not only on the current amount spent, but 
the effect carries over to the subsequent periods although 
with a diminishing effect 
Let 
St = sales in period ' t ' 
Xt = advertising in period ' t ' 
Then, 
St = a + (3o Xt + p , xi.i + Pt-i X, + et (2.3.1) 
where Ci is the random error, a random variable with 
mean 0 and constant but unknown variance a^ and obviously 
Pi > Pi+i I.e. the weights are assumed to decline 
monotonically. The drawback with such a model is that the 
number of unknown constants a and Pi's is greater than the 
number of observations Si, S2 St. There are 
two ways of handling this difficult situation. One way is to 
assume that the p values are truncated after a limated number 
of periods. This amount to saying that there are negligible 
effects on current sales of advertising prior to a fixed time in 
the past. The method of multiple regression can then be 
used. The second way is to assume that the P values are 
related is some systematic way. The simplest form is to 
assume a geometric relationship of the form 
I.e. pi = p;^', 1 = 0,1 , 0<X <1 
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Now, there are orily three unknown parameters a, P and X to 
be estimated. The method of least squares can be used. 
Hence, 
St - a + P xt + P ?. X t.i+ ^'k^ xt.2 + P ^'•' X, + et (2.3.2) 
and 
St-i = a +p XM + P X xt.2+ PX'"^ xi + et-i (2.3.3) 
Assuming a to be zero and multiplying (2.3.3) by X and 
subtracting this from (2.3.2) we get, 
St - XSt.i = Px, (2.3.4) 
The coefficient P reflects the current impact of advertising 
while X represents the carry over from past advertising. The 
danger with this model lies in extrapolating beyond the 
range of values already observed. According to this model 
any level of sales could be achieved by a sufficiently large 
value of the current advertising expenditure which is not 
possible in practice because there will be a limit on the total 
market. The above model is known as Koyck type lag model. 
An alternative model proposed by Friedman (1971) 
overcomes this difficulty with an exponential type model 
St = a + e (l-e-"^') (2.3.5) 
Where Et = Z Pi A,.i, the effective advertising, a is the sales 
amount which could be achieved with no advertising and '9 
+ a ' is the limit on sales which could be achieved with an 
unlimited amount of advertising. 
From (2.3,5) we have 
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St - a + e - Ge"^' 
St - a - e = -Ge-^' 
Ge-^' = a + Q -St 
Taking log on both sides, we get 
logG - Et = log (a + Q - St) 
Et = log G - log (G + a -St) 
This model is defined in terms of fraction of achievable 
sales instead of the sales estimated. Pi s can be estimated by 
standard least square method 
2.3.3 Competitive advertising models. 
In the models discussed so far, we have assumed that 
the companies sales depends only on the action of that 
company, we have ignored the effects of similar actions by 
competitors. Not only does a firm need to know how a 
market will react to competing levels of advertising, but the 
firm must have information on the possible strategies of its 
competitors. In such a case, theory of games may be used. 
Here, we visualize this phenomena as a game between two 
players the firm being Piayer-1 and all the competitors taken 
together are assumed to be Player-2. For each of the firm's 
strategies a payoff must be calculated for each of the 
opposi t ion 's strategies. There after by using well-known 
game theoretic criteria the best strategy for player can be 
identified. 
The optimal strategy of the company can be obtained 
by any of the following criteria. 
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(i) Maximin (ii) Maximax (iii) Laplace (iv) Minimax regret 
(v)Bayes 
We will explain them by using a example 
A farmer wants to decide which of the three crops he 
should plant on this 100 acre farm. The profit from each is 
dependent on the rainfall during the growing season, The 
farmer has categorized the amount of rainfall as high, 
medium and low. His estimated profit for each is shown in 
the table below; 
Rainfall 
High 
Medium 
Low 
Estimated Conditional Profit (Rs) 
Crop A 
8000 
4500 
2000 
Crop B 
3500 
4500 
5000 
Crop C 
5000 
5000 
4000 
If the farmer wishes to plant only one crop, decide which 
should be his 'best c rop ' . 
Sol.: Using Maximax Criterion: In this we first determine the 
maximum payoff for each alternative and then select the 
maximum of these maximum of these maximum payoffs i.e. 
the maximum payoffs are 
8000, 5000, 5000 
The maximum of these is 8000 i.e. Crop A is the best. It is 
the most optimist criterion. 
Maximin Criterion: 
In this we first determine the minimum payoffs and then 
select the maximum of these minimum payoffs i.e. Max 
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(Minimum payoffs), or, 
Maximum (2000, 3500, 4000) 
4000 i.e. crop C may be chosen. It is the most pessimist 
criterion. 
Hurwicz Criterion: This is designed to reflect a range of 
decision making attitude from the most optimistic to the 
most pessimistic i.e. we determine 
I = a X maximum + (1-a) x minimum for each alternative 
Where 0 < a < 1, a is the index of the optimism. We have 
Crop A 
Crop B 
Crop C 
Maximu 
m payoff 
8000 
5000 
5000 
Minimum payoff 
2000 
3500 
4000 
I 
(a =0.6) 
5600 
4400 
4600 
Since payoffs represent profit therefore optimal solution is 
to choose Crop A 
Laplace Criterion: It is based on the principle of 
insufficient reason. As the probability distribution of states 
of nature is unknown, we assign equal probabilities to each 
payoff and then choose the maximum of the expected payoff 
value i.e. in the above example 
Let P = 1/3 
we have 
E (A) = -[8000 + 4500 + 2000] 
- -[145001 = 4833.3 
3^ 
E (B) = i[3500 +4500+ 5000] 
;[l 3000]-4333.3 
E(C) = i [5000+ 5000+ 4000] 
14000 
= 4666.6 
Maximum of them is 4833.3 i.e. crop A is optimal 
Minimax Regret Criterion: It is based on the concept of 
regret and then selecting the action that minimizes the 
maximum regret i.e. we determine 
ith regret = (maximum payoff - ith payoff), and then 
selecting the minimum of these maximum i.e. 
Crop A 
8000 
4500 
2000 
8000 
Crop B 
3500 
4500 
5000 
5000 
Crop C 
5000 
5000 
4000 
5000 
Regret payoff 
matrix 
0 
3500 
6000 
1500 
500 
0 
0 
0 
1000 
Max. 
regret 
1500 
3500 
6000 
<—Max. payoffs 
Now minimum of (1500, 3500, 6000) 
= 1500 i.e. Crop A is optimal 
2. 4 Media selection models: 
Models in this category are supposed to answer the 
question about how (or where) to spend the advertisement 
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budget. Let us first formulate the problem. Suppose there are 
M media available Cj is the cost of single insertion in the ith 
medium and Xi is the number of insertions made in the ith 
medium ( i=l ,2 M ) then we must have 
M 
Xc.x, <A (2.4.1) 
Where A is the available advertising budget. Now, 
usually there will be an upper limit on the number of 
insertions possible in any medium. Also, often there will be 
an positive lower limit so as to provide minimal repetition of 
the message within each medium. Thus we have a set of 
conditions given by 
Li < Xi < Ui , i= i ,2 M (2.4.2) 
Where Li and Ui are the lower and upper limits of 
insertions in the ith medium and must be known in advance. 
The objective is to maximize the total exposure of the 
campaign, where exposure means the number of individuals 
who have the opportunity to see each medium. If R; is the 
estimated exposure of a single insertion in ith medium, a 
reasonable objective is to maximize: 
•M 
Z R , X , (2.3.4) 
The problem defined through (2.4.1), (2.4.2) and (2.4,3) is a 
linear programming problem, which can be solved by usual 
simplex or some other method. One serious drawback in this 
model is that the total exposure is linearly dependent on the 
number of insertions in the same medium and the exposure 
are mutually exclusive in various media. Experience 
model is that the total exposure is linearly dependent on the 
number of insertions in the same medium and the exposure 
are mutually exclusive in various media. Experience 
suggests that a small number insertions has little effect on 
sales and there is a range where the effect is quite 
significant but eventually saturation takes place. 
The response may be of the form as shown in the figure. 
Sales 
Advertising insertions 
An alternative model assumes that the total exposure from X, 
insertions in the i"^  medium is a function of Xj given by f; 
(Xi) where fj (Xj) are of the shape indicated in the above 
figure. We are assuming that there is a linear relationship 
between exposure and sales. The problem then reduce to the 
selection of Xi's which maximize. 
Xfi (Xj) subject to 
ZciXi = A 
Xi > 0 for all i 
Introducing the Langrange multipliers X, fi, 
problem is one of maximizing 
Y=i;f,{x>x^c.x.-Al+j:^,(x,-e,^) 
^M, the 
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On solving we get, 
— = x,-ef =0 
- ^ = -2^,0, =0 
For each solution value of the objective function Ifi(Xi) is 
calculated and the largest value indicates the optimum 
solution. 
This model has the disadvantage as it treats the 
exposure of each medium as non-overlapping groups of 
potential customers. Metheringham gave the alternate model. 
He suggested a method of estimating the net cover of several 
media based on knowledge of the cover of individual media 
and pair wise overlap. 
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CHAPTER - III 
PRICING MODELS 
3.1 Introduction: 
Pricing is just one of the elements in the marketing 
mix which influences demand for a product. It is the value of 
the marketer 's offer to the market expressed in monetary 
terms which a consumer is required to pay in exchange and 
in anticipation of the expected or offered utility. A firm's 
pricing strategy is of crucial importance to the firm since it 
has a direct effect on profitability. 
What is important in the market place is not the actual 
quality of the product, but the quality of the product as 
perceived by the buyer. The value judgement is made more 
complex by the fact that consumers use price as an indicator 
of quality. The clearer a firm is about its objectives, the 
easier it is to set the price. Each possible price will have a 
different impact on such objectives as profits, sales revenue 
and market share. Pricing works as a demand regulator in the 
essence that marketers may use price as an instrument to 
control the demand for its products. Normally, price and 
demand are inversely related i.e. the higher the price, the 
lower the demand and vice-versa. While market demand 
might set a ceiling and costs set a floor to pricing, 
competitors prices and possible price reactions help the firm 
establish where its prices might be set. Once the company is 
aware of competitors prices and offers, it can use them as an 
orienting point for its own pricing. Given the demand 
schedule, the cost function and the competitors prices, the 
company is now ready to select a price. The price will be 
some where between one that is too low to produce profit 
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and one that is too high to produce any demand. A frequent 
marketing strategy with consumer product involves the 
manufacturer offering a temporary price reduction. These 
may be offered to increase sales or to increase brand 
awareness of the product. Temporary price reductions may 
be offered to help establish a new brand or they may be used 
to stimulate a brand which is well established. Several 
factors including both internal and external to the company 
influences pricing decisions as a whole. The internal factors 
are the company's desired public image and other strategic 
components the marketing mix variables. The external 
factors are competition, buyer behavior, etc. 
3.2 Statistical / OR Models in Pricing: 
The classical approach of the economist must towards 
deciding what price should be charged for a commodity is to 
argue that in a competitive market sales depend on price, 
increasing monotonically as price decreases i.e. pricing 
strategy can be conveniently differentiated according to the 
time span of the decision. Some important models have been 
discussed below. 
3.2.1 Short-term Pricing; 
In this, the production facilities and fixed costs are 
constants. Since such costs are not affected by the decision, 
they may be effectively ignored. In addition, long term 
objectives and the discounting of future revenue and cost are 
not relevant in the short term. It is also assumed that there is 
an immediate demand response to changes in price. But in 
practice, this is unlikely to hold due to habitual behavior and 
market imperfections. The profit model for a product can be 
taken as: 
7t = ( p - d ) q - f (3.2.1) 
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where n = total profit in dollars 
p = unit price 
d =' unit variable cost 
q = quantity sold 
F = fixed cots 
With the help of simple price rule i.e. to price the 
product at the break-even point, when costs are balanced by 
revenue. The break-even price is given by 
p = ^ i ± I (3.2.2) 
q 
Another method of setting price is target pricing where 
price is set to obtain a specified return on investment. If the 
objective is a ROI of a on an investment of I, the price level 
to achieve this is given by 
p^aI + dq_+F ( 3 2 3 ) 
q 
Both the above methods are used in practice, at least to set 
guidelines for price. But both these methods ignore the 
interdependence of p and q and assume that demand in units 
can be predicted in absence of the price. An extension of this 
model is provided by economist who assume, 
p = f(q), from equation 3.2.1., we have 
71 = R - C 
where 
R = Total revenue 
C = Total costs 
The optimal selling quantity is given by: 
OTt _5R_aC_ 
dq dq dq 
i.e. marginal revenue = marginal cost. 
With this model, price is set such that marginal 
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revenue is equal to marginal cost but it is difficult to apply 
in practice since demand is affected by many other variables 
apart from price. 
3.2.2 : Long- Term Pr ic ine /S t ra teg ic Pr ic ing: 
Long-term profits are a function of products, prices 
and costs, we take latter two of these three variables. The 
basic theory of strategic pricing has been developed by the 
Boston Consulting Group (see Fitz Roy, 1983). The theory is 
applicable in almost any competitive situation where price 
and cost are related. As we know that a learning curve 
phenomenon exists i.e. the number of direct labour hours 
required to produce one unit of a given product declines as 
additional units of the product are made. The experience 
curve phenomenon, the reduction in total unit cost with 
increased output, can be expressed by the functional 
relationship 
d = ay-'' (3.2.2) 
Where d is the total cost per unit in constant dollars, y 
is the total cumulative production in units and ' a ' and ' b ' are 
parameters. 
From equation (3.2.2), we have 
log d = a - b log y 
Hence, the relationship between unit cost and total 
cumulative production is linear. This relationship between 
unit cost and cumulative output is of fundamental 
importance in developing the theory of strategic pricing. 
Since the experience curve is a straight line, unit cost 
decline by a constant proportion each time cumulative 
production doubles. Experience curves are often described in 
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terms of their slope i.e. if a curve has in 80% slope, them 
each time cumulative production doubles, unit cost£ decline 
by 20% E.g. The experience curve phenomenon is the result 
of scale effects. With growth, additional capacity is 
continually added. 
Just as the experience curve was developed empirically 
the price, empirically, follows one of two basic patterns. 
Firstly, the early part of the price curve is often flat, during 
this time, costs are reducing and margins are increasing. 
Secondly, price stability occurs when prices are parallel to 
cost. 
The experience curve is not a precise managerial tool, 
but it is an extremely important concept in strategic pricing. 
As experience curve represents the relationship between unit 
cost and the concept ' exper ience ' . We have measured 
experience in terms of units of physical output but this 
measure will not be appropriate if the firm produces 
different but related products which enable it to share 
experience. The effect of experience transfer from one 
product to another has been ignored. 
3.2.3 Promotional Pricing: 
The problem of promotional pricing as seen from the 
manufacturer 's point of viev/ is essentially that of 
determining the optimal quantity to ship. Consumer 
responsible to the price promotion cannot be predicted with 
certainty. However, we know that it can be estimated by 
gathering information from the parameters of the promotion 
- magnitude of price reduction pre-promotion standing on 
the brand and duration of the price reduction etc. The 
optimal shipping quantity (this analysis is based on 
Goodman and Moody, see Peter Fitz Roy, 1983) is given by 
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PCs 
i . e . p 
(1 -P)C, 
c, 
C 3 + C , 
Where 
S == Number of unit shipped to the distributor 
C,s= The opportunity cost 
P = Probability of occurrence when demand in large than S 
P - Cs = expected opportunity cost 
1 - P = probability of occurrence when demand is less than 
S 
Ci = Opportunity cost of excess inventory 
The optimal shipping quantity S*, is given by the relation 
P = Probability [consumer demand > S*] 
The solution to this equation depends on two cost 
parameters and the probability density function of consumer 
response to the promotion. Let ps be the promotional price 
and pr be the regular price and Cy be the variable cost of 
production per unit. 
Then 
Cs = Ps - Cv 
Ci = PR - ps 
Now, consumer response to the promotion may be assumed 
to be a random variable, which is influenced by the 
characteristics of the promotion. If ' Y ' is the consumer 
response, a reasonable assumption is that. 
Y = biXi+ b„X„+e 
Where X; is the ith characteristics of the promotion (e.g. the 
magnitude of the price reduction), b\ is the parameter to be 
estimated and e is the error term. 
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This is a linear regression model and hence assuming 
Y to be normally distributed, standard deviation techniques 
may be used to estimate the parameters and the variance of 
the error term. Thus the probability density function of Y is 
completely specified, the optimal value of S i.e. S* can be 
easily obtained. 
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CHAPTER- IV 
CONSUMER BUYING BEHAVIOUR MODELS 
4.1 Introduction: 
Kotler, has defined consumer behaviour as follows. "All 
psychological, social and physical behaviour of potential 
customers as they become aware of, evaluate, purchase, 
consumer and tell others about products and services". 
The study of consumer behaviour is cnaracterized by a 
large number of different approaches and models. The 
marketing manager is concerned with models of consumer 
behaviour for two reasons. Firstly, he needs to predict the 
likely future result of a given management strategy and a 
model of the consumer buying process is a valuable aid for 
this. Secondly, a consumer behaviour model may indicate the 
relevant parameters influencing purchasing pattern of the 
product. This may be helpful in the design of a marketing 
information system. 
A buyers purchase decisions are highly influenced by 
his/her exclusive set of cultural, social, personal and 
psychological elements. Market researchers must plan for 
various types of consumer buying behaviours. Hence, it is 
important to understand the various facts buyer 's behaviour 
along with the factors responsible for each set of behaviours. 
4.2 Statistical / Or Models In Consumer Buying 
Behaviour: 
The models of consumer behaviour may be termed as 
stochastic models, where attempts are made to explain the 
complex mechanism of an individual 's purchasing behaviour 
in terms of probability distributions. A number of different 
scholastic models have been proposed and studied. We 
discuss the two important types of models. 
4.2.1 Purchase Incidence Model: 
Consider the problem of fitting distributions to the 
number of purchases made by individual consumers. In this 
type of model it is not necessary to specify the product field 
prior to analysis. Ehrenberg (1972) noted that the data on the 
number of purchases of a product over a given period of time 
for a sample of households exhibited consistent properties. 
The distribution is of the form of Negative Binomial 
distribution. There are two components. 
(a). The distribution of the number of purchases of an 
individual household is Poisson distribution with mean 
purchase rate |a. Then the probability of the consumer 
purchasing r units in the time interval is given by 
e-^ ^^  P[r/lih^, r = 0 , l , 2,. 
(b). In the second part, consumers are assumed to be 
heterogeneous and this heterogeneity is expressed by 
differences in their average purchase rate. Ehrenberg 
assumed that this average purchase rate was distributed over 
the population with a gamma distribution, which is given as 
aTk 
where a and k are the parameters of the distribution and r/cis 
a gamma function. 
Now as Ehrenberg has shown, using the result : 
P ( r ) - jP{r/^)fjudii, 
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That the distribution of purchases across the consumers in a 
given period follows a negative binomial distribution, which 
is given by 
rr + k P[r]=(l + a r (r + l)rk 1 + a , r = 0, 1, 2. 
Where a and k are the parameters of the distribution. The 
mean and variance are given as 
E (r) = ak =m 
V (r) = ak( l+a) = m(l+a) 
The probability of not buying i.e. zero purchases is given by 
Po = P ( o ) = ( l+a) - ' 
To fit such a distribution, we need the observed m and PQ. 
Alam and Sadia (2001, a, b, c), have studied this type of 
model in detail. 
4.2.2 Brand Choice/Switching Models: 
The objective of this model is to predict which of the 
set of brands will be purchased in the near future. The 
structure of these models is contained in the brand-switching 
matrix, shown below. 
Second purchase 
occasion 
Brand 
B 
First purchase gfand 
occasion 
B 
No switching 
Switch to brand 
A 
Switch from brand 
A 
No switching 
The brand-switching matrix for a two-brand 
market 
The brand switching matrix is specified when all the 
transition probabilities are determined. These transition 
probabilities can be expressed as either a conditional or as a 
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joint probability. These conditional and joint probabilities 
are related as follows. 
where P(i/j) is the conditional probability that 
consumer will purchase brand i on the second purchase 
occasion, given that brand j was purchased on the first 
purchase occasion. 
P(i,j) is the joint probability that a consumer will 
purchase brand i on the second purchase occasion and brand 
j on the first purchase occasion. 
P(j) is the probability of purchasing brand j on the first 
purchasing occasion. 
Let 
P(j) = mj, the market share of brand j 
we know, from the definition of joint probability that 
l P ( U ) = mi (4.2.2) 
j 
where the summation is over all brands in the market. 
Ehrenberg (Fitzroy, 1983) has postulated that the joint 
probability of a consumer purchasing brands i and j on 
successive occasions is given by 
P(i,j) - k mimj G ^ i) (4.2.3) 
from equation (4.2.2) and (4,2.3), we have 
P(i,i)=mi - k m, (l-mi) (4.2.4) 
The parameter k can be estimated from 
I-ZP(U) k = 
mf 
The conditional probability of purchasing brand i on the 
second purchase occasion is given by using equation (4.2.3) 
and (4.2.4) 
P(i/j) = (4.2.5) 
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ikmi O^i) 
[ l -k( l -m,) , ( j :^ i ) 
The above equation shows that the conditional 
probability of purchasing brand i is independent of brand j 
i.e. it only depends on k and the market share of brand i 
The alternate model is given by Hendry, which is 
based on the theory of consumer behaviour and uses the 
concept of entropy. In this model the total switching in the 
market is relatively insensitive to the number of brands, it 
provides estimates of switching behaviour in the absence of 
change. 
Recently Alam (1992-93) has proposed an alternate 
Brand switching model that is not symmetric. 
Suppose n brands of an item are available in the 
market. Consider the purchase of the item on two successive 
purchase occasions. Let aj and bj be the possibly different 
market shares of brand i on the first and second purchase 
occasions. Define 
P( iJ ) ~ joint probability that a customer will purchase brand 
i on the second purchase occasion that brand j on the first 
purchase occasion. 
It is proposed that 
P{ij)-k 'b^ 
K'^JJ 
- ' •^y (4.2.6) 
Noting that 
a. SP(iJ) 
= pOJht^ 'b' 
V«;V 
p{jJh-(^-b,) 
aj 
(4.2.7) 
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and in view of the fact that Y,^j "='' ^^  ^^  ^^^^ ^° ^^^ ^^^^ 
(4.2.8) 
We, therefore, have 
P{UJ) = \ 
'b.^ 
v " y y 
i^J 
k(}-b,) . . 
(4.2.9) 
Where k is given by (4.2.8) 
Define further 
P(i/j)= Conditional probability that a consumer will 
purchase brand i on the second purchase occasion given that 
brand j was purchased on the first purchase occasion. Noting 
that Bj is the market share of j - th brand on the first purchase 
occasion, this can be treated as the probability of purchase 
of brand j on the first purchase occasion. 
We, therefore, have 
kb. 
P{ilj)-
•,i*J 
i - ^ , . - y 
(4.2.10) 
From equation (4.2.9) and (4.2.10) it is evident that 
(i). probability of switchover from brand j to brand i is 
not the same that of a switchover from brand i to brand j . 
(ii). conditional probability of switchover from brand j to 
brand i is not independent of any of the two brands 
(iii). all the probabilities are functions of the ratio of 
'current market share of the brand purchased on the 
second purchase occasion' to ' the then existing market 
share of the brand purchased on the first occasion and. 
3o 
(iv). Brand loyalty (i.e the probability of sticking to the 
same brand on the two purchase occasions) has a role to 
play in determining the parameter k. These considerations 
make the proposed model a definite improvement of the 
simple brand-switching model as proposed by Ehnerberg 
(1972). 
4.3 Non - Quant i f iable Fac to r s In Buying - B e h a v i o u r 
There are a number of factors that contribute 
significantly to the buying-decisions, but are not easily 
quantified, such as socio-economic status, religious beliefs 
and regional bias etc. This author is very much interested in 
studying the effect of such factors and proposes to take up 
this study in detail by using the classification data. 
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C H A P T E R - V 
DISTRIBUTION MANAGEMENT 
5.1 Introduction 
A distribution system is supposed to bridge the gap 
between the marketers and the consumers, thus ultimately 
providing satisfaction at the final point of distribution. 
Distribution focuses on making sure that the goods and 
services are on dealer 's /retai lers shelves ready and available 
for customer/end user. The objective is to organize a 
network of intermediaries (such as middle man, agents, 
wholesalers, etc) and transportation facilities so that sales 
are enchanced and costs are controlled. The most innovative 
product at an attractive price is worth absolutely nothing if 
it is not available at the right time within the easy reach of 
the consumer. This is one aspect of market 'ng which is very 
huge in terms of effort and application. Thus some one has 
to perform the work required to move the product from the 
factory to the customer i.e. channels of distribution are the 
means and ways by which products get from the producer to 
the final consumer or industrial user. The firm must organize 
groups of brokers, distributors, wholesalers, sales branches 
and retailers to meet the needs of customers without 
exceeding the resources available. 
Distribution management is also concerned with retail 
store location. Here the objective is to select sites that 
maximize customer convenience and the potential sales 
volume of the retail organization. Recently, site selection 
has been helped by the development of special computer 
programs. Also, distribution management must be concerned 
with controlling inventories and selecting appropriate 
transportation methods. Today, almost the entire concept of 
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marketing is paying due attention to the physical distribution 
aspect which is a potential area of cost saving and increased 
customer satisfaction. The management of distribution 
system encounters many of the problems brought about when 
human beings- and machines are operating within the 
constraints of cost and time. Some of the distribution models 
are discussed below: 
The distribution model can be broadly divided into 
three categories (i) Sales Force Models (ii) Depot Location 
(iii) Transportation Models 
5.2 Sales Force Models: 
The purpose of a company's sales force is to cultivate 
the markets for its products. This does not mean that sales 
force effectiveness can be measured simply by sales 
achieved. The salesman's job is not only to convey 
information about his company's product and thereby 
increase it sales but also to provide market intelligence for 
product development and stimulating a service for 
customers. Now, sales made can be increased by increasing 
the sales force and should be terminated only when the 
increase in sales is justified by the cost of an extra salesman, 
The sales generated by an extra salesman cannot be predicted 
precisely, partly because of the unpredictably of customers 
and partly because the whole situation is competit ive. For 
solving sales force problems, it is useful to follow a 
sequence of questions: 
(1). How large should the sales force be? 
(2). How should sales territories be defined for the 
individual salesman? 
(3), How frequently should each account within a territory 
be visited? 
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These are not independent issues. They progress 
from the strategical to the tactical and it is therefore 
advisable to satisfy oneself of the 'uni ty ' of the answers by 
repeating the cycle, once an answer to (3) has been found. 
5.2.1 Size of the Sales Force; 
The two most popular criteria for determining the size 
of the sales force appear to be sales potential proposed by 
Semlow (1959). In this method the region is divided into 
sales territories (one territory to each salesman), the sales 
achieved will depend on the sales potential of that territory. 
Another approach vv^ as given by Talley(1961). Here the total 
workload in terms of the number of visits is taken and when 
this is divided by the average time available by selling, the 
required number of salesman is found. 
5.2.2 Sales Territories; 
The problem of dividing a region into sales territories, 
each of which is operated independently by a single 
salesman, can be approached in several ways. Easingwood 
(1973) proposed a manual approach where territories were 
adjusted to minimize the difference between the maximum 
and minimum workloads over all territories. A similar 
method was given by Fernandez (1974) in determining 
regions for teams of community nurses. A more elaborate 
approach involving the use of a computer package, 
GEOLINE, has been used by Hess and Samuels (1971). They 
divide the region into n geographical units (e.g. parishes, 
postal areas) each of which has a centre with map co-
ordinates (e'j, nj), j = l,2 n. Each geographical unit has a 
work load aj representing the time (say, in a year) needed to 
service its accounts. The GEOLIINE programme for this 
procedure usually converges, but as a safeguard against this 
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it is terminated after a prescribed number of iterations. 
5.2.3. Frequency of Visits: 
After the determination of the sales force and the 
territory for each salesman, we have to determine the number 
of visits. Lodish (1971) has a method which assumes a form 
for the expected sales rj (Xj) from account i when Xj calls are 
made during a given period. 
ri(xi) = r^(o)+[ri(co)-r,(o)xr(Y + xr)"' 
where a and y are constants, ri (o) are the sales when no 
visits are made and rj (co) are the saturation sales when 
unlimited visits are made. With agreed values of sales 
response for four values of Xj, the parameters are determined 
uniquely. The number of visits to a geographical unit in the 
territory is the maximum of the Xj values for that unit. The 
procedure is computerized in a package CALLPLAN. 
5.3 Depot Location: 
It is concerned with the strategic problem of placing a 
depot or a group of depots in economically suitable places. 
Depots are intermediate stages between the manufacturing 
plant and the customer. Their purpose is two fold to provide 
cheaper bulk, transportation between the plant and the 
regions within which customers tend to be grouped, and to 
provide a better service to customer. The treatment of the 
problem depends on an assumption made about the scope of 
the optimization. It can either be assumed that the choice of 
locations is restricted to a known finite set (the feasible set 
approach) or that any point in the region may be used as a 
depot location (the infinite set approach). In practice some 
compromise between the two approaches, where the infinite 
set approach is used to find the optimum and this is followed 
by a search amongst the feasible sites in the vicinity of the 
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optimum. Suppose that the optimum overall location is to be 
found, using the infinite set approach. In general terms, 
there are in existence m-1 depots serving n customers. A 
further depot is then to be introduced at the minimum cost 
location. The distance between the factory (which is depot 1) 
and depot j is Dj, where 
D , = [ ( u , - u , M v , - v , y r 
the co-ordinate (Uj, Vj) representing the location of any 
depot. 
The distance from depot j to customer i is 
where (Xj, yj) represents the location of customer i. 
The approach used in this section may be criticized on 
at least two main points. Firstly, it assumes that deliveries 
from depots are all to single customers. But in practice, the 
neighboring customers would be served on the some journey. 
Secondly, the use of straight - line distances between 
customers and depots. The actual distances could be rather 
greater than those assumed. 
5.4 Transportation Models: 
It is concerned with the efficient deliveries of given 
demand to customers at known locations. Vehicles have 
limited carrying capacities and there are only certain times 
within a day when deliveries can be made. The problem may 
be to minimize the number of vans necessary for a given 
delivery pattern; alternatively, if the number of vans is 
fixed, the object may be to minimize the total distance 
covered. There are commercial packages such as Scicon's 
VANPLAN which can be used to give optimal solutions. A 
special case of the vehicle routing problem, known as 
travelling salesman problem, where a single vehicle has to 
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visit a given set of customers, and the aim is to minimize the 
distance traveled, including the return to the base depot. 
There is a finite number of routes to consider and therefore 
by enumeration the shortest can be found. With n customers 
this number is n!. This problem can be solved by using 
'Branch and Bound' method, which has originally applied by 
Little, Murty, Sweeney and Karel (1963). 
The strength of the method is that it usually finds an 
optimal solution by considering only a small proportion of 
the total number of possible routes. 
The depot location and the vehicle routing/traveling 
salesman problem are not independent. Depot location 
assumes that wherever the depot is located, the vehicles will 
be routed efficiently from it. The contrast between the 
strategic nature of depot location and the tactical nature of 
vehicle routing is the real justification for separating the two 
problems. 
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CHAPTER - V I 
NEW PRODUCT SEARCH 
6.1 Introduction 
The introduction of new products is the lifeblood, 
which keeps an organization viable. It demands imagination, 
a willingness to take risks, a keen understanding of market 
and an organization structure geared to the screening, 
encouragement and monitoring of new product. A necessary 
prerequisite for new product development is a strategy 
specifying those areas in which the firm will actively search 
for new product ideas. With the increased importance given 
to new product development, the process has become more of 
a programmed activity, a formal process of search for and 
evaluation of potential new products for the firm. The 
process consists of a number of discrete but interrelated 
stages. It is often necessary to evaluate an idea for a new 
product at an early stage. The evaluation will be based on 
projections of the products impact on the market and also on 
the production and distribution systems of the company. It 
will be used to compare the new product either against the 
company's standard objectives or against similar products 
competing for limited facilities. Once it has been decided 
that a new product is to be introduced, it is vital that the 
launch should be well planned and properly controlled, 
6.2 Life Cycle Of A Product; 
The need for new product may easily be understood by 
looking at the life cycle of the consumer product and its 
effects on the producer. The cycle can be divided into four 
phases: 
1). Introductory period. 
2). Growth period. 
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3). Maturity period. 
4). Decline period 
S a l e s 
Intnxiuction, 
In the introductory period, the sales may be very low 
and some time even the figures may be so discouraging that 
the company may decide to abandon the product or to 
renovate it a fresh. Great care is needed to access whether 
the low sales are low enough to abandon the product or there 
is a chance of picking up. 
Growth Period: Once the product is accepted in the market 
its sales increase rapidly and consequently the profit also 
increase. The marketing strategy in this stage consists of 
offering an improved product and correctly accessing the 
rate of growth so that ever increasing demand is completely 
satisfied without having extra inventory or idle facility. 
Maturity Period: The rate of change in demand in the growth 
period ultimately leads to a fix demand signaling the start of 
maturity period. During the maturity period, there will be 
only random fluctuations in the demand. It is important to 
access as to how long this maturity period is likely to 
continue. For this we need a lot of information about new 
products that may compete with this on-going product. 
Repositioning the product may help in prolonging this 
period. 
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Decline Period: Every product has to suffer the decline 
period. The reasons may vary but result is the same. This 
may happen because of competiting products, change in 
perception of the consumer or introduction of new products 
that make this on going product redundant or less effective. 
Efforts like price-promotional may differ it, but one cant 
help it. 
The lesson to be learnt from the ' l i fe-cycle ' theory is 
that on going firm must always be looking for a new product. 
It is desirable that a successful firm must have at least one 
of its products in each of the stages of the 'Life Cycle of the 
Products ' . It has been advised that as soon as a product 
enters into the maturity period, there must be another one in 
the introductory phase. 
6.3 Break Even Analysis: 
The classical approach to assessing the viability of a 
new product is to conduct a break-even analysis. The 
argument basically is that the product should not be 
entertained unless the revenue from sales exceeds the costs 
of production. The revenue from sales is usually assumed to 
be directly proportional to the amount sold i.e. selling price 
multiplied by sales unit. The cost of production has two 
components, namely a fixed cost, irrespective of the amount 
produced (advertising, setting up the production line, extra 
supervisory stiff, etc) and a variable cost dependent on the 
amount produced (materials, direct labour etc). A plot of the 
revenue and costs against the amounts sold demonstrates the 
break-even argument, as shown below 
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Amount sold 
The main aim of the firm is not to make only profit but 
also making a return on its investment into the product. This 
will increase the fixed cost component and also increase the 
slope of the variable cost line, leaving the revenue at its 
previous rate. The effect on the break-even point is shown 
below. 
Return on variable cost 
Varlablacoat 
fjahjm'bn HxatToott 
Fixed cost 
B(Bak-«v8npoin( M m ^ Ainowlsoid 
The break even sales value is therefore the solution x of the 
equation 
F + V x = R x (6.3.1) 
Where 
F = the fixed cost 
V =the variable cost per unit produced 
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R = the sales price per unit 
Solving equation (6.3.1) for x, we get 
F = X (R-V) 
F 
X = 
R-V 
Both F and V are expressions in costs which will 
usually not to be known explicity at the time when the 
decision to go ahead with the new product is being made. 
One way of taking this circumstance into account is to treat 
the costs as random variables whose distributions are 
estimated by subjective probabilities. The variability of the 
break - even point, measured by its standard deviation is 
given approximately, or adapting the formula for the 
approximate standard deviation of a quotient given by 
1/2 
where jip and )j,v are the means of F and V,aF and ay are the 
standard deviations of F and V, and apv is the covariance of 
F and V. 
6.4. Utility Measures: 
Another approach to study the viability of new product 
is to evaluate its utility measure. The evaluation will be 
based on projections of the products impact on the market 
and also on the production and distribution systems of the 
company. It will be used to compare the new product either 
against the company's standard objectives or against similar 
products competing for limited facilities. The idea is to 
evaluate the utility of the product w.r.t. the factors that may 
contribute to its growth. Each factor has five levels of 
achievements, namely, very good, average, poor and very 
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poor. A summary of the procedure for the introduction of a 
new colour within an existing quality of carpet is shown in 
the table 
It portrays a situation where the company is rectifying an 
omission. 
When the utilities of two new products are compared, 
it will be useful to scan the final column to see in which 
areas the higher utility value has achieved its dominance. 
Clearly, the approach is most powerful when it is comparing 
similar ventures. 
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